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DISPLAY APPARATUS WITH POWER SAVING CAPABILITY 
BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The invention relates to a display apparatus, more 
5 particularly to a display apparatus with a power saving 
capability . 

2 • Description of the Related Art 

Figure 1 illustrates a conventional display 
apparatus that includes an alternating 

10 current - to-direct current converter 11 for converting 

an external alternating current power into a direct 
current voltage of about 12 volts, a regulator 12 
connected electrically to the converter 11 for 
converting the direct current voltage into a target 

15 direct current voltage of about 5 volts, and a processor 

13 connected electrically to the regulator 12 for 
receiving the target direct current voltage so as to 
provide the target direct current voltage to a display 
module 14 . A mechanical switch 15 interconnects 

20 electrically the converter 11 and the regulator 12 and 
is operable so as to control power supply. However, 
contacts in the mechanical switch 15 are susceptible 
to oxidation, which can result in switch failure after 
a period of use. 

25 In order to solve the above problem, an electronic 

switch 16, which is connected electrically to the 
processor 13, is used to replace the mechanical switch 
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15 in another conventional display apparatus shown in 
Figure 2 . The electronic switch 16 is operable so as 
to switch from an OFF-mode to an ON-mode. When the 
processor 13 detects that the electronic switch 16 is 

5 in the OFF-mode, the processor 13 does not provide the 

target direct current power to the display module 14 . 
On the other hand, when the processor 13 detects that 
the electronic switch 16 is in the ON-mode , the processor 
13 provides the target direct current power to the 

10 display module 14. It is noted that, even though the 

electronic switch 16 is in the OFF-mode (i.e., the 
display apparatus is turned off) , the processor 13 still 
receives the target direct current power, thereby 
resulting in additional power consumption. 

15 Furthermore, when power interruption occurs while the 

display apparatus is turned on, the electronic switch 

16 needs to be pushed again to reset the same to initial 
ON-mode when power is restored. 

SUMMARY OF THE INVENTION 

20 Therefore, the object of the present invention is 

to provide a display apparatus with a power saving 
capability that utilizes a delay circuit so as to 
terminate power supply to a processor when an electronic 
switch is in an OFF-mode. 

25 According to the present invention, a display 

apparatus comprises : 

a display module; and 
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a power control unit coupled electrically to the 
display module, the power control unit including 

an alternating current -to-direct current 
converter adapted to be connected electrically to an 
5 external power source so as to receive an alternating 

current power therefrom, the converter providing a 
direct current output, 

a regulator connected electrically to the 
alternating current- to-direct current converter and 

10 having a power input end for receiving the direct current 

output from the alternating current- to-direct current 
converter, a control input end, and an output end, the 
regulator being operable in one of an enabled state, 
where the regulator outputs a target direct current power 

15 at the output end when the control input end receives 

a first level signal, and a disabled state, where the 
regulator does not output the target direct current power 
at the output end when the control input end receives 
a second level signal, 

20 a delay circuit connected electrically to the 

alternating current - to-direct current converter and 
the control input end of the regulator, the delay circuit 
being capable of outputting one of the first and second 
level signals to the regulator, 

25 a processor connected electrically to the output 

end of the regulator, the delay circuit and the display 
module, and 
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an electronic switch connected electrically to 
the delay circuit and the processor, the electronic 
switch being operable for switching from an OFF-mode, 
where the processor permits the delay circuit to output 
5 the second level signal to the regulator such that the 

regulator is operated in the disabled state, to an 
ON-mode, where the electronic switch initially enables 
the delay circuit to output the first level signal to 
the control input end of the regulator such that the 
10 processor receives the target direct current power from 

the regulator and where the electronic switch outputs 
a trigger signal to the processor so as to enable the 
processor to latch the first level signal outputted by 
the delay circuit and to provide the target direct 
15 current power to the display module. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present 
invent ion will become apparent in the following detailed 
description of the preferred embodiments with reference 
20 to the accompanying drawings, of which: 

Figure 1 is a schematic circuit block diagram 
illustrating a conventional display apparatus; 

Figure 2 is a schematic circuit block diagram 
illustrating another conventional display apparatus; 
25 Figure 3 is a schematic circuit block diagram 

illustrating the first preferred embodiment of a display 
apparatus according to the present invention; 
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Figure 4 is a schematic electrical circuit diagram 
illustrating the first preferred embodiment; and 

Figure 5 is a schematic electrical circuit diagram 
illustrating the second preferred embodiment of a 
5 display apparatus according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Before the present invention is described in greater 
detail , it should be noted that like elements are denoted 
by the same reference numerals throughout the 
10 disclosure. 

Referring to Figures 3 and 4, the first preferred 
embodiment of a display apparatus 3 according to the 
present invention is shown to include a display module 
30 and a power control unit 2. 
15 The power control unit 2 is coupled electrically to 

the display module 30, and includes an alternating 
current -to -direct current converter 31 , a regulator 32 , 
a delay circuit 33, a processor 34, and an electronic 
switch 35. 

20 The alternating current - to-direct current converter 

31, such as an adapter, is adapted to be connected 
electrically to an external power source 4 so as to 
receive an alternating current power therefrom, and 
provides a direct current output, such as 12 Volts. 

25 The regulator 32 is connected electrically to the 

alternating current - to- direct current converter 31, 
and has a power input end 321 for receiving the direct 
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current output from the alternating current -to-direct 
current converter 31, a control input end 322, and an 
output end 323. The regulator 32 is operable in one 
of an enabled state, where the regulator 32 outputs a 
5 target direct current output, which has a voltage 

amplitude less than that of the direct current output, 
such as 5 volts, at the output end 323 when the control 
input end 321 receives a first level signal, and a 
disabled state, where the regulator 32 does not output 

10 the target direct current power at the output end 323 

when the control input end 322 receives a second level 
signal. In this embodiment, the first level signal is 
a low-level signal, whereas the second level signal is 
a high-level signal. 

15 The delay circuit 33 is connected electrically to 

the alternating current -to-direct current converter 31 
and the control input end 322 of the regulator 32. The 
delay circuit 33 is capable of outputting one of the 
first and second level signals to the regulator 32 . In 

20 this embodiment , the delay circuit 33 includes a resistor 
(Rl) having one end 331 connected electrically to the 
power input end 321 of the regulator 32, and the other 
end 332 connected electrically to the control input end 
322 of the regulator 32, and a capacitor (CI) having 

25 a first terminal 333 connected electrically to the other 

end 332 of the resistor (Rl) and the control input end 
322 of the regulator 32, and a grounded second terminal 
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334, as best shown in Figure 4. 

The processor 34 is connected electrically to the 
output end 323 of the regulator 32, the delay circuit 
33 and the display module 30. In this embodiment, the 
5 processor 34 includes an input/output port 341 connected 

electrically to the first terminal 333 of the capacitor 
(CI) of the delay circuit 33 via a diode (Dl) , as shown 
in Figure 4 . 

The electronic switch 35 is connected electrically 

10 to the delay circuit 33 and the processor 34 . The 

electronic switch 35 is operable for switching from an 
OFF-mode, where the processor 34 permits the delay 
circuit 33 to output the second level signal such that 
the regulator 32 is operated in the disabled state, to 

15 an ON-mode, where the electronic switch 35 initially 

enables the delay circuit 33 to output the first level 
signal to the control input end 322 of the regulator 
32 such that the processor 34 receives the target direct 
current power from the regulator 32 and where the 

20 electronic switch 35 outputs a trigger signal to the 

processor 34 to latch the first level signal outputted 
by the delay circuit 33 and to provide the target direct 
current power to the display module 30. 

The processor 34 defines a flag to indicate whether 

25 the electronic switch 35 is in the ON-mode or the OFF-mode . 

Furthermore, the display apparatus further includes a 
non-volatile memory 36, such as an EEPROM, for storing 
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the flag. As such, the processor 34 permits the delay- 
circuit 33 to output the second level signal when the 
flag stored in the memory 36 indicates that the 
electronic switch 35 is in the OFF-mode, and to output 
5 the first level signal when the flag stored in the memory 

36 indicates that the electronic switch 35 is in the 
ON -mode . 

The power control procedure associated with the 
display apparatus 3 will be described in detail herein 

10 according to the above configuration. 

When the alternating current - to-direct current 
converter 31 is initially connected electrically to the 
alternating current power 30 so as to receive the 
alternating current power therefrom, the direct current 

15 output from the alternating current - to-direct current 

converter 31 flows through the resistor (Rl) of the delay 
circuit 33 and to the control input end 322 of the 
regulator 32 that is initially in a low level state. 
Since the capacitor (CI) has yet to be charged, the 

20 control input end 322 of the regulator 32 initially 

receives the first level signal (the low-level signal) 
such that the regulator 32 in the enabled state outputs 
the target direct current power to the processor 34 . 
When the processor 34 receives the target direct current 

25 from the regulator 32 , the processor 34 permits , at first, 

the delay circuit 33 to output the first level signal 
in order to ensure the output of the target direct current 
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power to the processor 34 necessary for subsequent 
processing of the latter. At this time, the processor 

34 reads the flag stored in the memory 36 and detects 
whether the previous mode of the electronic switch 35 

5 is in the ON-mode or the OFF-mode according to the flag 

read thereby. 

Specifically, if the flag read from the memory 36 
indicates the previous mode of the electronic switch 

35 to be the ON-mode (such as in the case that the 
10 al ternat ing current power from the external power source 

30 is unexpectedly interrupted) , the processor 34 
permits the delay circuit 33 to output the first level 
signal. On the other hand, if the flag read from the 
memory 36 indicates the previous mode of the electronic 

15 switch 35 to be the OFF-mode, the processor 34 unlatches 

the first level signal outputted by the delay circuit 
33 through the input/output port 341. Since the 
capacitor (CI) is charged, the second level signal (a 
high-level signal) is outputted to the regulator 32. 

20 As such, the regulator 32 in the disabled state does 
not output the target direct current power, thereby 
reducing power consumption in the display apparatus 3 
during a standby period. 

To turn on the display apparatus 3, the electronic 

25 switch 35 is operated to the ON-mode. At this time, 

the electronic switch 35 enables the delay circuit 33 
to output the first level signal (a low-level signal) 
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to the control input end 322 of the regulator 32 such 
that the processor 34 receives the target direct current 
power from the regulator 32, and the electronic switch 
35 outputs a trigger signal to the processor 34. In 
5 response to the trigger signal, the processor 34 latches 
the first level signal outputted by the delay circuit 
33 through the input/output port 341, updates the flag 
in the memory 36 to reflect the ON-mode of the electronic 
switch 35, and provides the target direct current power 

10 to the display module 30. 

To turn off the display apparatus 3, the electronic 
switch 35 is operated to the OFF-mode. In response to 
the electronic switch 35, the processor 34 unlatches 
the first level signal outputted by the delay circuit 

15 33 through the input/output port 341, and updates the 

flag in the memory 36 to indicate the OFF-mode of the 
electronic switch 35. The second level signal is 
provided by the delay circuit 33 to the regulator 32, 
thereby disabling the latter. 

20 Figure 5 illustrates the second preferred embodiment 

of a display apparatus 3' according to this invention, 
which is a modification of the first preferred embodiment . 
Unlike the embodiment of Figure 4, the regulator 32' 
includes a transistor 324 that has a source 321' serving 

25 as the power input end, and a gate 322 ' serving as the 

control input end . When the gate 3 22 ' receives the first 
level signal (low-level signal), the transistor 324 
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conducts such that the regulator 32 ' receives the direct 
current output from the alternating current -to-direct 
current converter 31 at the source 321' and outputs the 
target direct current power at the output end 323 . When 
5 the gate 322' receives the second level signal 

(high-level signal) , the transistor 324 is cut off such 
that the regulator 32' does not receive the direct 
current output from the alternating current- to-direct 
current converter 31. 
10 The following are some of the advantages attributed 

to the display apparatus 3,3' of the present invention: 

1. When the display apparatus 3, 3' is turned off, 
the delay circuit 33 , 33 ' outputs the second level signal 
as a result of the charged capacitor (CI) such that the 

15 processor 34 does not receive the target direct current 
power from the regulator 32 , 32', thereby reducing power 
consumption in the display apparatus 3, 3'. 

2. Due to the use of the flag, the processor 34 can 
control the operation of the delay circuit 33, 33' in 

20 accordance with the flag stored in the memory 36. As 

such, even though the alternating current power is 
restored after power interruption, the processor 34 can 
appropriately control the operation of the delay circuit 
33, 33' to resume power supply to the display module 

25 30 . 

While the present invention has been described in 
connection with what is considered the most practical 



and preferred embodiments, it is understood that this 
invention is not limited to the disclosed embodiments 
but is intended to cover various arrangements included 
within the spirit and scope of the broadest 
interpretation so as to encompass all such modifications 
and equivalent arrangements. 



